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IHOACHUTEJIbBHAA 3AIINCKA

Paboyas nmporpamma no XuMuu 1jisi 00ydaromuxcs 8 KI1accoB COCTaBlieHa Ha OCHOBe TpeboBaHMit K
pe3ysibTaTaM OCBOEHHsSI OCHOBHOW 00pa30BaTENbHOM NMpOrpaMMbl OCHOBHOTO 0OIero oOpa3oBaHUs,
IpeaCcTaBIeHHbIX B DeiepaibHOM TOCY1apcTBEHHOM 00pa30BaTeIbHOM CTaHAapTE€ OCHOBHOTO OOIIIEro
oOpa3oBaHus, ¢ y4€TOM pacmpelenéHHbIX IO KjaccaM IMpOBEpPsSEMBbIX TPeOOBAHUM K pe3yibTaTram
OCBOEHMS OCHOBHOM 00pa3oBaTeibHOM MpOrpaMMbl OCHOBHOTO OOIIEro oOpa3oBaHUs U HIIEMEHTOB
COJIepKaHUs, MPEJICTABICHHBIX B YHUBEPCAIbHOM KOAM(UKATOpE MO XWMHUH, a TaKkKe Ha OCHOBE
[TpumepHOi TporpaMMbl BOCIIUTAHUS 00YUYAIOMIUXCSI TPH TOTYUYEHHUH OCHOBHOTO 00IIIero 00pa3oBaHus
u cyuérom KoHuenuuu mnpenojgaBaHus YyuyeOHOro mpeaMera «XuUMHUS» B 00pa3oBaTeIbHBIX
opranu3zanusx Poccuiickoit @enepariuu, peanu3yonmx 0CHOBHbIE 00111e00pa3oBaTeIbHbIE TPOrPaMMBbI

(yrB. Pemnennem Kosternn Munnpocsenienust Poccun, nporokon ot 03.12.2019 N [1K-48H).

OBIIAA XAPAKTEPUCTHUKA YYEBHOT' O IIPEJIMETA «XUMMUS»

Brian ydeOHOTO mpeamera «XUMHS» B JOCTH)KCHHE IIelie OCHOBHOTO oOIIero ooOpa3zoBaHUs
00yCJIOBJIEH BO MHOT'OM 3HA4€HHEM XMMHUYECKOW HayKH B MO3HAHUHM 3aKOHOB IPUPOIbI, B PA3BUTHHU
MIPOU3BOAUTENBHBIX CHJI OOLIECTBA M CO3JJaHUU HOBOM 0a3bl MaTepHaIbHOM KYIbTYPHI.

XuMUS Kak 3JIEMEHT CUCTEMbl €CTECTBEHHBIX HAyK paclpoCTpaHuia CBOE BIMSHUE Ha BCce 00JIacTu
YEJIOBEYECKOr0 CYIIECTBOBAHUS, 3aJajla HOBOEC BUJCHUE MHUPA, CTaJIa HEOTHEMIIEMBIM KOMIIOHEHTOM
MHUPOBOM KyJIbTYphl, HEOOXOAUMBIM YCIOBHEM KH3HH OOIIECTBA: 3HAHUE XUMHUH CIY>)KUT OCHOBOM ISt
(dbopMUpOBaHMS MHUPOBO33PEHHUS UEIOBEKAa, €ro IMPEACTABICHUN O MaTepUalbHOM EIUHCTBE MHpa;
BAXHYIO POJIb UTPAIOT (OPMUPYEMbIE XUMHUEH MPECTABICHUS O B3aUMOIIPEBPALICHUAX SHEPTUU U 00
HBOJIIOIIMH BEIIECTB B MPUPOJIC; COBPEMEHHAs XMMHUs HAIllpaBJieHa Ha pelIeHHe III00aIbHBIX MpolieM
YCTOMYMBOIO Pa3BUTHUS 4YEIOBEYECTBA — CBIPHEBOM, YHEPreTHUYECKOM, MUILNEBOW U JKOJOTMYECKOU
0€3011acCHOCTH, IPOOJIEM 3IPaBOOXPAHECHHUS.

B ycrnoBusix Bo3pacTaromero 3Ha4eHus XUMHUH B )KH3HU OOIIECTBA CYIIECTBEHHO MOBBICUIIACH POJIb
XUMUYecKoro oOpa3oBanus. B miane conuanu3anu OHO SBISETCS OJHUM U3 YCIOBUH (POPMHUPOBAHUS
MHTEJUIEKTA JIUYHOCTU U TAPMOHUYHOIO €€ pa3BUTHSL.

CoBpeMeHHOMY YeJIOBEKY XMMHUYECKHE 3HAHUSI HEOOXO0AUMBI /7Sl TPHOOpETeHHs 0OLIEKYIbTYPHOTO
YPOBHS, IIO3BOJISIOLIEIO YBEPEHHO TPYAUTHCS B COLUMYME M OTBETCTBEHHO YYacTBOBAaTb B
MHOT000pa3HOW JKM3HM OOILIECTBa, AT OCO3HAHHMS BAXXHOCTH PAa3yMHOI'O OTHOUICHHS K CBOEMY
30POBBIO U 3J0POBBIO IPYI'UX, K OKPYXKaIOLEH IPUPOJHON Cpele, A1 TPAaMOTHOIO IOBEIEHUS IIpU
HCIIOJIb30BAHUY PA3JIMYHBIX MATEPUAIOB U XUMUYECKHUX BELIECTB B [IOBCEIHEBHOM KU3HU.

Xumudeckoe 00pa3oBaHUE B OCHOBHOM IITKOJIE SBJISIETCSI 0230BBIM 10 OTHOIIECHHIO K CUCTEME 00IIEro
XUMUYECKoro oOpa3oBanusi. I[109TOMy Ha COOTBETCTBYIOIIEM €My YPOBHE OHO PEalM3yeT MPHUCYILHE

OGH.ICMy XUMHUYCCKOMY 06pa3013aHmo KIIFOYCBBIC LICHHOCTHU, KOTOPBIC OTPAXKAKOT TOCYAapCTBCHHBIC,



oOI1eCTBEHHbIC U WHAWBUIYabHbIE MOTPEOHOCTH. DTUM ONPEACISIETCS CYIIHOCTh OOIIeH cTpaTerun
oOy4eHus, BOCIIUTAHUS U Pa3BUTHUS 00YUAIOIIMXCS CPEACTBAMH YUEOHOTO MpeaMeTa « XUMHUS».

Nzydyenne mnpeamera: 1) CcrmocoOCTBYeT pealm3allid BO3MOXKHOCTEH JUISI CaMOpPa3BUTHS U
(bopMUpOBaHUS KYJIBTYpBI JTUYHOCTH, €€ 00IIeH 1 PYHKIIMOHAIBHON TPaMOTHOCTH; 2) BHOCUT BKJIAJ B
(opMUpOBaHHME MBIIUICHUS U TBOPYECKUX CIIOCOOHOCTEH MOJPOCTKOB, HABBIKOB UX CAMOCTOSTEILHON
y4eOHON JNesITeIbHOCTH, SKCIEPUMEHTAIBHBIX M HCCIEIOBATEIbCKUX YMEHUH, HEOOXOIMMBIX Kak
B [TOBCEJJHEBHOM JKM3HU, TaK U B MPO(PECCHOHATBHON NEATENBbHOCTH; 3) 3HAKOMUT CO CIEUU(PUKON
Hay4HOI'O MBIIUICHHUS, 3aKJIaAbIBAET OCHOBBI LIEJIOCTHOTO B3IVISAA HA €AUHCTBO NPUPOJBI U YEIIOBEKA,
SBIISICTCS. OTBETCTBEHHBIM 3TAalloM B (POPMUPOBAHUU €CTECTBEHHO-HAYUYHOM IPaMOTHOCTH TOJPOCTKOB;
4) cnocoOcTByeT (hOPMHUPOBAHUIO IIEHHOCTHOTO OTHOIICHHS K €CTECTBEHHO-HAYYHBIM 3HAHUIM, K
MPUPOJIE, K YETIOBEKY, BHOCUT CBOM BKJIAJ] B 9KOJIOTHYECKOE 00pa30BaHUE IIKOJIBHUKOB.

Ha3zBanHnsbie HanpaBieHHs B 00y4eHUH XMMHH 00€CTIEYMBAIOTCS CIICHU(BUKON COAEepIKaHuUs IPEMETa,
KOTOPBIM SIBJSIETCS MEAAarorMyeckd aJalTHPOBAHHBIM OTpaXEHHWEM O0a30BOM HayKM XUMHHM Ha
OIIPENENEHHOM 3Talle €€ pa3BUTHS.

Kypc xumMun 0CHOBHO# IIKOJIBI OPUEHTHPOBAH Ha OCBOCHUE 00YUYAIOMIMMHUCSA OCHOB HEOPraHUYECKON
XMMUHU ¥ HEKOTOPBIX OHATHH U CBEIEHUH 00 OTJIENbHBIX 00BEKTaX OPraHuYeCKON XUMHUH.

CrpykTypa conepxanus npeamera chopMupoBaHa Ha OCHOBE CUCTEMHOTO TOX0/Ia K €ro H3Y4eHHIO.
CopnepxaHue CKIAIbIBAETCS U3 CUCTEMBI MOHATHH O XMMUYECKOM 3JIEMEHTE U BEILECTBE U CUCTEMBI
MOHATUH O XUMHUYECKOH peakuumu. OOe 3TH CHUCTEMBI CTPYKTYPHO OPraHM30BaHBI 1O MPHHLHUIY
IIOCJIEIOBATEIBHOIO Pa3BUTUS 3HAHWM HAa OCHOBE TEOPETUYECKHUX IPEACTABICHUN Pa3HOIO YPOBHS:
aTOMHO-MOJIEKYJIIPHOI'O YYEHMS KAK OCHOBBI BCErO €CTECTBO3HAHUsA, ypoBHs lleproauyeckoro 3akoHa
J. . MenaeneeBa kak OCHOBHOI'O 3aKOHAa XMMHH, YYEHHSI O CTPOCHHHM aTOMa U XMMHYECKOW CBS3H,
NPEJCTAaBICHUNA 00 3MEKTPOIMTUYECKON TUCCOIMALMU BEIIECTB B pacTBOpax. TeopeTnueckue 3HaHUS
paccMaTpUBAIOTCS Ha OCHOBE SMIIMPUYECKH IOJIYYEHHBIX M OCMBICICHHBIX (DaKTOB, Pa3BUBAIOTCA
MOCIIEIOBATEIBHO OT OJTHOTO YPOBHS K IPYrOMY, BBITIOJTHAS (PYHKIIMU OOBSCHEHHS 1 TPOTHO3UPOBAHUS
CBOMCTB, CTPOCHHS U BO3MOKHOCTEH MTPAKTHUYECKOr0 IIPUMEHEHUS U MOJyYEHUs U3y4aeMbIX BEIIECCTB.

Takast opranuzanus coaep:kaHusi Kypca criocoOCTBYeT MPEACTaBICHUIO XMMUYECKON COCTaBIISIOLICH
HAy4YHOH KapTHHBI MHpPa B JIOTUKE €€ CUCTEMHON Npupobl. TeM caMbIM 00ecreunBaeTcsi BO3MOKHOCTh
(dbopmMupoBaHHs y 00YyJaIOIINXCs IICHHOCTHOTO OTHOIICHUSI K HAYYHOMY 3HaHUIO U METOJaM MO3HAHUS
B Hayke. Ba)XxHO Takke 3aMEeTUThb, YTO OCBOEHHUE COJEpKaHUSA Kypca IIPOUCXOIUT C IPUBIICYEHUEM
3HAHMUN U3 paHee U3yYEHHBIX KypcoB: «Okpyxaromuil mup», «buonorus. 5—7 knacce» u «Pusuka. 7

KJIacce».

HEJIX U3YYEHUSA YYEBHOI'O IPEIMETA «XUMMWS»

K HampaBiieHHIO TMEpPBOCTENIEHHONW 3HAYMMOCTH MPH peaju3aluud 00pa3oBaTeNbHBIX (DYHKIIHIMA

npeaMera «XuMUs» TPAIULIHUOHHO OTHOCAT (OPMHUPOBAHME 3HAHUNH OCHOB XMMHMYECKON HAyKH Kak



00J1aCTH COBPEMEHHOTO €CTECTBO3HAHUS, MPAKTUYECKON AEATEIbHOCTH YeJOBeKa M KaK OJHOr0 U3
KOMIIOHEHTOB MHPOBOM KYJIbTYpBL. 3aaua MpeaMeTa COCTOUT B (JOPMUPOBAHUH CUCTEMbBI XUMHUYECKUX
3HaHUH — BaXHEHIMX (aKTOB, MOHATUH, 3aKOHOB M TEOPETHYECKHX TOJOXKEHUH, JOCTYIHBIX
0000111eHNT MUPOBO33PEHYECKOTO XapaKkTepa, A3bIKa HAyKH, 3HAHUH O HAYYHBIX METOJaX HU3Y4eHUS
BEIIECTB M XMMMYECKHX pPEaKUui, a Takke B (POPMHPOBAHMU U DPA3BUTUU YMEHHH M CIIOCOOOB
NEATeNbHOCTH, CBS3aHHBIX C IUIAHUPOBAHMEM, HAOIIOAEHHEM M TPOBEACHUEM XHUMHUYECKOTO
AKCIIEPUMEHTA, COOJIIOJICHUEM TMPaBUI OE30MacCHOTO OOpalleHHus C BEUIECTBAMH B TIOBCEIHEBHOM
KHU3HU.

Hapsiny ¢ 5TuMm 1ienu u3ydeHus mpeaMera B MporpaMMme YTOUHEHBI U CKOPPEKTHPOBAHBI C YYETOM
HOBBIX NPHOPUTETOB B CHUCTEME OCHOBHOro oOmiero obOpasoBanusi. CeronHsi B 0o0Opa3oBaHUU 0CO00
3HaYMMOM TNpHU3HAETCA HANpaBICHHOCTh OOY4YEeHHsT Ha pa3BUTHE M CaMOPa3BUTHE JIMYHOCTH,
¢dopmupoBanue e€ MHTEIEKTa U 00Iel KyabTypbl. OOy4eHHEe YMEHUIO YUUTHCS U MPOJ0JDKATh CBOE
00pa3oBaHuE CAMOCTOATEIBHO CTAHOBUTCS OJHOM U3 BaKHEHITNX (PYHKIIUH yIeOHBIX TPEIMETOB.

B cBs3M ¢ 3THM NIpH M3y4EHUH MpeAMEeTa B OCHOBHOM LIKOJIE JOMUHUPYIOIIEE 3HaYeHNUEe TPUoOpenn
TaKue IeJH, KaK:

dbopMuUpOBaHME HWHTEJUIEKTYaJbHO pa3BUTOM JIMYHOCTH, TOTOBOM K camMooOpa30BaHUIO,
COTPYIHUYECTBY, CAMOCTOSTEIILHOMY MPHUHATUIO PEIICHHH, CIOCOOHON aganTupoBaThCcs K OBICTPO
MEHSIOIKUMCS YCIIOBUSM JKU3HU;

HaIpaBJICHHOCTh OOYYEHHUsI Ha CHUCTEMAaTHYECKOE MPHUOOLICHHE YYalIUXCsl K CaMOCTOSITEIbHON
MO3HABATEIbHON JIEATENPHOCTH, HAayYHBIM METOJaM TIO3HaHUS, (OPMUPYIOIIMM MOTHBALMIO U
pa3BUTHE CIIOCOOHOCTEH K XUMHUH;

obecrieueHrne YCIOBUMA, CIIOCOOCTBYIOIMIUX MPHOOPETEHUIO O00YJArOIIMMHUCS OIBITAa Pa3HOOOpa3HOM
NEeATEIbHOCTH, IO3HAHUS M CAMOIIO3HAHMUS, KITFOUEBBIX HABBIKOB (KITIOUEBBIX KOMITETCHIINH ), IMEIOLIIX
YHHUBEPCAJIbHOE 3HAUEHUE JUTS Pa3IMYHbIX BUIOB JEATEIBHOCTH;

¢dbopmupoBaHue yMEHHH OOBSCHATH W OLIEHUBATH SIBICHHUS OKpPYXKAIOIIETO0 MHUpPa HAa OCHOBAaHUH
3HAaHUH U OMBITA, MOTYYSHHBIX IPU U3YYECHHH XUMHUU;

¢dopmupoBanue y 00yyaromuxcs T'yMaHUCTHYECKUX OTHOIICHU, TOHUMAHUS LIEHHOCTH XUMHUYECKUX
3HAaHUH JUIs1 BBIPAOOTKH 3KOJOTMUYECKH IeJIECO00Pa3HOT0 MOBEICHH B OBITY M TPYAOBOM AEATEIBHOCTH
B LIEJIAX COXPAHEHUS CBOETO 370POBbS M OKPYXKAIOIIEH MPUPOIHOI Cpeibl;

pa3BUTHE MOTHBAIMU K 00YUYEHHIO, CIOCOOHOCTEH K CAMOKOHTPOJIIO U CAMOBOCIIUTAHHIO HA OCHOBE
YCBOEHHUS OOIIEYEeNOBEYECKMX IEHHOCTEH, TOTOBHOCTH K OCO3HAHHOMY BBIOOpY mpoduis u

HaNpPaBJICHHOCTHU JalIbHEUIIEro 00ydeHHUsI.



COJAEPKAHME YYEBHOTI'O ITPEJIMETA

IlepBoHayajbHbBICe XUMHYECKHE TOHSATHS

IIpeamer xumun. Posib XxuMuu B )xu3HU yenoBeka. Tena u BemecTBa. GU3ndeckue CBOMCTBA BEILIECTB.
ArperaTHoe cocTosiHME BellecTB. [IoHATHE 0 METOAax MO3HAHUS B XUMUHU. XUMHS B CUCTEME HayK.
UYucrele BemecTBa U cMecH. CiocoObl pa3iesieHus cMecei.

ATOMBI M MOJIEKYJIBI. XUMHUYECKHE 31eMEHThl. CHUMBOJIBI XUMHUYECKUX 31EMEHTOB. IIpocTteie n
CJIOXHBIE BEIIECTBA. ATOMHO-MOJIEKYJISIPHOE YUEHHUE.

Xumuueckas popmysa. BareHTHOCTh aTOMOB XUMUYECKUX 3JIEMEHTOB. 3aKOH ITOCTOSHCTBA COCTaBa
BelecTB. OTHOcHUTENbHAs aToMHass Macca. OTHOCUTENbHAsE MOJIEKYJIsIpHas Macca. MaccoBas 10
XUMHUYECKOTO 2JIEMEHTA B COCAMHECHUU.

Ou3nYeCKUEe U XUMUYECKUE SIBICHMS. XUMHUYECKasl peakuusi U €€ NMPU3HAKU. 3aKOH COXPAHEHHUS
Macchl BEIIECTB. XUMHYECKHe ypaBHeHUs. Kiaccudukanus XUMHUYECKUX peakuuid (CoeanHEeHHs,
pasioKeHus, 3aMeleHns, 0OMeHa).

XUMUYECKUN HKCIEPUMEHT: 3HAKOMCTBO C XHMHYECKOH TMOCYyHOH, C mMpaBWiIaMH paboOTHl B
nabopaTopuu ¥ mpuéMamMu oOparieHus: ¢ JabopaTOPHBIM 000pPYIOBaHUEM; M3YYEHHUE M OIMCAHHE
(u3HUECKUX CBOWCTB OOpa3Il0OB HEOPraHWYECKUX BEIIECTB; HaOMoneHuEe (U3NYeCKuX (TUIaBJICHUE
BOCKa, TassHHME JIbJla, PACTUPAHUE caxapa B CTYNKE, KUIIEHUE M KOHACHCALUs BOJbI) U XUMHUYECKUX
(ropeHue cBeuH, MPOKAIMBAHUE MEAHOW MPOBOJIOKH, B3aUMOJCIHCTBHE MeNa C KUCIOTOW) SIBIICHUH,
HaOJIoIeHUEe W ONHMCAHWE TPHU3HAKOB MPOTEKAaHUS XMMHMYECKMX peakIuil (pa3ioxkeHue caxapa,
B3aMMO/ICHCTBHE CEPHOM KHUCIOTHI C XJIOpPUIOM Oapusi, pasnoxkeHue runpokcuna meau(ll) mpum
HarpeBaHMHM, B3aUMOJelicTBUE kene3a ¢ pactBopoM coiu Menu(Il)); uzydenue cnocoOoB pazaeneHus
cMmecedl (C TOMOIIBIO MarHuTa, (UIBTPOBaHHWE, BBINAPUBAHUE, AUCTIIULALMSI, XpoMmaTorpadwus),
MPOBEACHUE OYHCTKU MOBAPEHHOM coyv; HAOMIO/IEHNE U OTIMCAHUE PE3yIbTaTOB MPOBEICHHS OIBITA,
WJUTIOCTPUPYIOIIETO 3aKOH COXPAHEHUSI MAcChl; CO3/1aHUE MOJIETIEN MOJIEKYI (11apOCTEPIKHEBBIX).

Bakueiilue npeacTaBuTe I HEOPraHMYECKUX BeleCcTB

Bo3nyx — cmech razos. Cocras Bozayxa. Kucinopon — aneMeHT u npoctoe BemecTBo. Haxoxaenue
KHCTIOpoa B Tpupojse, (u3mveckrne W XUMHUYECKHe CBOWcTBa (peakuuu ropeHus). OKCHUIBL.
[Tpumenenne kucinopoga. CrocoObl MOJY4EHHUS KHUCIOpPOJa B JIAOOPATOPHUH M MPOMBIIUIEHHOCTH.
KpyrosopoT kucinoposa B mpupoje. O30H — aJuIoTpONHAas MOIUPHUKAIMS KUCIOPOA.

TennoBoit 3¢ ekt XuMuIecKoil peakiiy, TS PMOXUMHUECKUE YPAaBHEHHS, 9K30- U SHIOTEPMHUYECKHE
peakuuu. TommuBO: yroiab W MeTaH. 3arpsi3HEHHE BO3/AyXa, YCWJIEHHE IapHUKOBOTO 3(deKTa,
paspylIeHHe 030HOBOIO CIIOS.

Bomopox — snemeHT U mpoctoe BemecTBo. HaxoxaeHue Bopopona B MpHpoJE, (pU3HMUECKUE U

XUMHNYCCKHEC CBOﬁCTBa, MPUMCHCHUC, CIIOCOOBI MOJIy4YCHUA. Kucnots! u conu.



KonuuectBo BemectBa. Monb. MomsipHass macca. 3akoH ABoraapo. MomspHbIE 00bEM ra3oB.
Pacuérel 10 XUMHUYECKUM YPaBHEHHUSIM.

dusnueckue cBoKcTBa BOJbl. Bona kak pactBopurens. PacTBopel. HachllieHHbIE M HEHACHIILICHHBIE
pactBopel. PacTtBOprMOCTE BewmecTB B Boae.MaccoBas A0J BeEIlECTBA B pacTBOpE. XUMUUYECKHE
cBoiicTBa BoJbl. OcHOBaHUA. Posib pacTBOpPOB B MPUPOJE U B KU3HU desoBeka. KpyroBopoT Bojpl B
IIpUpoe. 3arpsi3HEHUE IPUPOAHBIX BOJ. OXpaHa U OUMCTKA IPUPOIHBIX BOJI.

Knaccupukamuss ~ Heopranuyeckux — coeamHeHuid.  Oxcuusl.  Kimaccudukanus — OKCHIIOB:
cojeoOpa3zymomne (OCHOBHBIE, KHCIOTHBIE, aMm(oTepHble) M HecoleoOpasyromue. HomeHknarypa
OKCHAOB (ME&XKIyHapoJaHas M TpuBUanbHas). DuU3MYeCKME M XMMHUYECKHE CBOMCTBAa OKCHUIOB.
[Tony4yenue okCuIOB.

OcnoBanus. Knaccudukanust oCHOBaHMIA: IIENOYM M HEpaCTBOpPHMbIE OocHOBaHMA. HomeHkiaTypa
OCHOBaHUM (MEXIyHapoJHas M TpuBHaibHasl). OU3NYECKME U XMMHYECKHE CBOMCTBA OCHOBAHMM.
[Tosmyuenne oCHOBaHUM.

Kucnotel. Knaccudukanus kuciaor. HoMmenknarypa KucioT (MEeXIyHAapoIHash UM TPUBHAIbHAL).
DU3NYECKUE U XUMHUUYECKUE CBOMCTBA KUCIOT. P aktuBHOCTH MeTtaimioB H. H. bekerosa. [lonyuenne
KHCJIOT.

Comu. HomeHnknatypa coneil (MexIyHaponHas M TpuBHaibHast). PuU3NUeCKHEe M XUMUYECKUE
cBoiicTBa conel. [lomyueHnue coieil.

I'eneTnyeckas CBI3b MEXKy KJIACCAMU HEOPTraHUYECKUX COCIUHEHUMN.

XUMHUYECKUN DKCIIEPUMEHT: KAueCTBEHHOE OIPEICIICHUE CONCPKAHMUS KHUCIOpPOJa B BO3IYyXE;
MoJIydeHHue, coOupaHue, paclo3HaBaHME M U3YyYCHHE CBOWMCTB KHUCIOpOJa; HaOIIOAeHHE
B3aUMOJICICTBUS BEILIECTB C KHUCIOPOAOM M YCIOBUS BO3HUKHOBEHMS U IIPEKPAILCHUS TOPEHUS
(moxkapa); o3HaKOMJICHHE C 00pas3laMHu OKCHJIOB M OMMCAaHHE WX CBOICTB; MOJy4YEeHHE, cOOMpaHue,
pacrno3HaBaHUE M HM3Y4YEHHE CBOICTB BOAOpOJa (TOpPEHME); B3aUMOJEHCTBUE BOJOPOJA C OKCHIIOM
Meau(Il) (BO3MOXKHO HCIOJIB30BAaHHME BHJICOMATEPHANIOB); HAONMIOJCHHE OOpa3I[OB  BEIIECTB
KOJIMYECTBOM | MOJIb; HCCIIEIOBaHHE OCOOEHHOCTEH pacTBOPEHHs BEIIECTB C  Pa3IUYHOM
PacTBOPUMOCTBIO; IPUTOTOBIECHUE PACTBOPOB C ONPEACIEHHONM MAacCOBOM JOJIEH PacTBOPEHHOIO
BEIIECTBA; B3aUMOJICHCTBUE BOJBl C METAJJIaMH (HaTpUEM M KalblMeM) (BO3MOXKHO MCIIOJIb30BaHHE
BUJIEOMATEPUAJIOB); OIPEAEICHUE pPAcTBOPOB KHUCIOT U IIEJIOYEH C IOMOIIBI0 WHAMKATOPOB;
ucclieloBaHe 00pa3lloB HEOPraHWYECKUX BELIECTB PA3JIMUYHBIX KIACCOB; HAONIOJCHHE H3MEHEHUS
OKpAacKH MHJMKATOPOB B pacTBOpaxX KHUCIOT U LIEJI0YEH; n3ydeHue B3aumoieiicteus okcuaa meau(Il) c
pacTBOPOM CEpPHOM KHCIOTBL, KHUCIOT C METAUIAMH, pEaKkUUi HEUTpaJM3aluy; II0Jy4YECHHE
HEpPACTBOPUMBIX OCHOBAaHMM, BBITECHCHHME OJHOIO MeETaJla IPYrUM W3 pacTBOpa COJIM; PEILICHUE

SKCIEPUMEHTANIBHBIX 3a7a4 N0 TeMe «BakHeENINEe KIIacChl HEOPraHUYECKUX COCTUHEHUIN.



Ilepuoanueckuii 3akoH u Ilepuoguyeckas cucrema xumuyeckux djaemeHToB JI. M. Menneneesa.
Crpoenne aroMoB. XumMuueckasi cBsi3b. OKHCINTENBbHO-BOCCTAHOBUTEIbHbIC PeaKIUH

[lepBble TONBITKM KiIacCU(UKAUM XUMHYECKUX 3JIeMEHTOB. [loHATHE O Trpymmax CXOTHBIX
JIEMEHTOB (ILEJOYHBIE U IEJOYHO3EMENbHBIE METaJUIbl, TaJOreHbl, MHEPTHBIE Ta3bl). DJIEMEHTHI,
KOTOpbIe 00pa3yroT aM(pOTEepHbIC OKCUIBI ¥ TUAPOKCHUIBI.

Ilepnognueckuit 3axkoH. Ilepmoauueckas cucrema xumudeckux aviemeHToB /[l M. Menneneesa.
KopoTkonepuoanas u jymmHHONIEpHoAHass (Gopmbl [lepnonndeckoil cucTeMbl XUMHUYECKUX SJIEMEHTOB
. 1. Menneneesa. [lepuonsl u rpynnsl. GU3HYECKU CMBICI MOPSAKOBOTO HOMEPA, HOMEPOB IIEPHOJA
U TPYIIIBI 3JIEMEHTA.

Crpoenne aromoB. CocTaB aTOMHBIX siiep. M30Tombl. DnekTpoHbl. CTpoeHHe AIEKTPOHHBIX 0007104YeK
atToMoB mnepBbix 20 xumMuueckux oaneMeHToB llepuonnueckoit cucremsl . I. MeHnneneesa.
XapakTepucTUKa XUMHUYECKOrO 3JIEMEHTa IO ero mnosioxkeHuto B Ilepuommueckon cucreme /1. U.
Menneneesa.

3aKOHOMEPHOCTU H3MEHEHHs paguyca aTOMOB XUMUYECKMX JJIEMEHTOB, METAUIMUECKUX U
HEMETAINIMYECKUX CBOMCTB IO TIpynmnaM U nepuojaMm. 3HaueHue llepumonmyeckoro 3akoHa U
Ileproanueckoil CHCTEMBI XUMUYECKHUX DJIEMEHTOB JUIsl pa3BUTHUS HAyKU U ITpakTuku. /1. 1. Mennenees
— YY€HBIN U TPaXJaHUH.

Xumuyeckasi cBsi3b. KoBajeHTHas (MOJsipHAss M HEMOJSPHAs)) CBsI3b. DJIEKTPOOTPULATEIBHOCTD
XMMUYECKUX JJIEMEHTOB. MIOHHas CBA3b.

Crenenp okucneHus. OKHCIUTENIBHO-BOCCTAHOBUTENIbHBIE peakuuu. IIpomecchl OKuCIEHHS U
BOoccTaHOBJIEHUSA. OKUCIUTEIN U BOCCTAHOBUTEIH.

XUMUYECKUH SKCIEPUMEHT: U3y4eHHE 00pa3I0B BEIECTB METAJIOB M HEMETAJJIOB; B3aUMO/ICHCTBHE
TUAPOKCUIA IMHKA C pacTBOpaMU KHUCJIOT M IIEJIOYEH; MPOBEICHUE OIBITOB, WIIOCTPUPYIOLIUX
IIPUMEPBI OKUCIUTEIBHO-BOCCTAHOBUTENBHBIX PEAKIINN (TOPEHUE, PEAKLIUU PA3JIOKEHUS, COCTUHEHUS).

MexnpeaMmerHble CBA3U

Peanuzanus MeXNpeaMETHBIX CBSI3€M NPU HM3YYEHHHM XUMHUHM B 8 KJlacCe OCYLIECTBIISIETCS YEPE3
UCTOJb30BaHME KaK OOIIMX €CTECTBEHHO-HAYUHBIX MOHATUH, TaK W TOHATUH, SBISIOIIUXCS
CUCTEMHBIMH Il OTAEJIBbHBIX IPEIMETOB €CTECTBEHHO-HAyYHOI'O LIUKIIA.

OO11re ecTeCTBEHHO-HAayYHbIE MOHATHSA: HAyYHBIH (aKT, TUNIOTE3a, TEOPUS, 3aKOH, aHAJIU3, CUHTE3,
KJaccu(uKaIys, NepuoAnIHOCTb, HAOMIOIEHHE, IKCIIEPUMEHT, MOICITMPOBAHNE, U3MEPEHUE, MOJIEIb,
SIBJICHUE.

@dusuka: MaTepus, aToM, 3JIEKTPOH, IPOTOH, HEUTPOH, MOH, HYKJIHUJ, U30TOIIbI, PaJUOAKTUBHOCTD,
MOJIEKyJa, IEKTPUUYECKHN 3apsjl, BEUIECTBO, TENO, 00bEM, arperatHoe COCTOSHHE BEIIeCTBa, Tas,
¢u3nUecKre BEIUYNHBI, SMHULIBI U3MEPEHUs, KOCMOC, TIAaHEThI, 3BE3/1b1, CoJHIIE.

buonorus: porocunres, npixanue, ouocdepa.



I'eorpadus: armocdepa, ruapocdepa, MUHEpaNbl, TOPHbIE MOPOJBI, MOJIE3HBIE HCKOIAEMBIE,

TOIUIMBO, BOJHBIE PECYPCHI.

IINIAHUPYEMBIE OBPA30OBATEJ/IBHBIE PE3YJIbTATBI

I/I3yquHe XUMHH B 8 KJiacce HalpaBJICHO Ha OOCTHXXCHUC 06yanOH_II/IMI/IC$I JJMYHOCTHBIX,

MCTAINPCAMCETHLBIX U IPEAMCTHBIX PC3YyJIbTATOB OCBOCHUA yq66HOFO npeameTa.

JIMYHOCTHBIE PE3YJIBTATbBI

JIMuHOCTHBIE Pe3yNIbTaThl OCBOEHUS MPOTPAMMBI OCHOBHOTO OOIIEro 0Opa3oBaHMs TOCTUTAIOTCS B
Xone OO0ydyeHuss XMMHHM B €IUHCTBE y4eOHOM M BOCHIHTATENbHON nesrenbHOCTH OpraHuzanuu B
COOTBETCTBUU C TPAJAULMOHHBIMU POCCUHUCKUMHU COLMOKYJIBTYPHBIMU M JyXOBHO-HPABCTBEHHBIMU
LEHHOCTSIMH, TIPUHATHIMH B OOIIECTBE MTPaBHJIAMH M HOPMaMHU MOBEICHUS U CIIOCOOCTBYIOT IIpOIiEccaM
CaMOTIO3HAHUS, CAMOPA3BUTHS U COLMAIN3ALMH 00YUaIOIIUXCS.

JIMuHOCTHBIE PE3YNBTAThl OTPAXKAIOT CHOPMUPOBAHHOCTD, B TOM YHUCIIC B YACTH:

IIaTprnoTHYeCKOro BOCIIUTAHUSA

1) LIEHHOCTHOIO OTHOLIEHHS K OTEUECTBEHHOMY KYJbTYpPHOMY, HMCTOPUUYECKOMY U HAYYHOMY
HaCJIe/INI0, TOHUMAHUS 3HAUCHUSI XUMUYECKON HayKH B )KU3HU COBPEMEHHOTO 00IIECTBA, CIIOCOOHOCTH
BJIAJIETh JIOCTOBEPHON HHGpOpMaIMed O TMEPeOBBIX JOCTHKEHHUAX U OTKPBITUAX MHPOBOW H
OTEYECTBEHHON XUMUH, 3aMHTEPECOBAHHOCTH B HAYYHBIX 3HAHHUIX 00 YCTpOICTBE MHUpa 1 00IIeCTBa;

I'paxaaHcKoro BOCMTaHUS

2) IpeACTaBIIEHUS O COLMAIBHBIX HOPMax M IPAaBUJIAX MEKINYHOCTHBIX OTHOIIEHUN B KOJIJIEKTUBE,
KOMMYHUKAaTHBHOH KOMIIETEHTHOCTH B OOIIECTBEHHO TOJE3HOH, y4eOHO-HCCIIeI0BATENbCKOM,
TBOPYECKOU U IPYTUX BUJAAX JESATEIHHOCTH; TOTOBHOCTH K Pa3HOOOPA3HOI COBMECTHOM NEATETLHOCTH
IPU BBIOJIHEHUH YYEOHBIX, TMO3HABATENIBHBIX 3a]ay, BBINOJHEHUHM XUMHUYECKUX SKCIEPUMEHTOB,
CO3/IaHUM Y4eOHBIX MPOEKTOB, CTPEMJICHHS K B3aMMOTIOHUMAHUIO M B3aUMOIIOMOIIIM B IIpoIiecce STOH
y4eOHOM NeATeNbHOCTH; TOTOBHOCTH OIICHMBATh CBOE TMOBEICHUE M IMOCTYIKH CBOMX TOBAPHIICH C
ITO3UILIMY HPABCTBEHHBIX U IIPABOBBIX HOPM C YYETOM OCO3HAHMS MIOCIEACTBUN IIOCTYIIKOB;

IleHHOCTH HAYYHOI'0 NTO3HAHMSA

3) MHUPOBO33PEHUYECKUX IPEACTABICHUM O BEIIECTBE U XMMHMUYECKOH pPEaKLHUH, COOTBETCTBYIOLIUX
COBPEMEHHOMY YPOBHIO Pa3BUTHs HAYKU U COCTABJIAIOLIUX OCHOBY JUIS IOHUMAaHUS CYIIHOCTH HAYYHOM
KapTUHBI MHpPA; MPEJCTaBICHUN 00 OCHOBHBIX 3aKOHOMEPHOCTSAX Pa3BUTHUS MPUPOJBI, B3AUMOCBSI3IX
YeJIOBEKA ¢ IPUPOJHOU CPEOH, O POIM XUMHHU B MIO3HAHUU ITUX 3aKOHOMEPHOCTEH;

4) mno3HaBaTEJIbHBIX MOTUBOB, HAIIPaBJICHHBIX Ha IIOJYy4EHUE HOBBIX 3HAaHUM IO XHUMUH,

HE0OXOTMMBIX 11 00BsICHEHUS HAOIIOJaeMbIX MTPOIIECCOB U SBJICHMIA,



5) mo3HaBaTeNbHOH, MH(POPMAIMOHHOW M YHUTATENBCKOM KyJIbTYpbl, B TOM YHCJE HABBIKOB
CaMOCTOSITENIbHOW pabOThl ¢ y4eOHBIMH TEKCTaMH, CIPAaBOYHOM JUTEpaTypoil, OOCTYMHBIMU
TEXHUYECKUMU CPEACTBAMHU HH(POPMAITMOHHBIX TEXHOJIOTHH;

6) uwHTEepeca K OOyUYEHUIO M TMO3HAHUIO, IIO0O3HATENHLHOCTH, TOTOBHOCTH M CIIOCOOHOCTH K
caM000pa30BaHUIO, MPOCKTHOM M HCCIEI0BATEIbCKOM JEATENBHOCTH, K OCO3HaHHOMY BBIOODPY
HaNpaBJICHHOCTU M YPOBHS 00yUeHHsI B JAJIbHEHIIEM;

®opMuUpPOBaHUS KYJIbTYPbI 310POBbS

7) 0CO3HAHUS LIEHHOCTH KU3HM, OTBETCTBEHHOIO OTHOILIEHHUS K CBOEMY 370pPOBBIO, YCTAHOBKHM Ha
3JI0OpOBBIN 00pa3 KU3HU, OCO3HAHUS MOCIEACTBUNA U HEHPUSATHS BPEIHBIX MPUBBIYEK (ynoTpeOneHus
QJIKOTOJII, HAPKOTHUKOB, KYypeHHs), HEOOXOIMMOCTH COOJIIOJIEHUS TpaBUI O€30MacHOCTH TIpHU
oOpalieHny ¢ XUMHUYECKUMH BEIIECTBAMH B OBITY U peaJIbHOM KHU3HH;

TpynoBoro Bocnuranus

8) uHTEepeca K MPaKTUYECKOMY U3YUEHHIO MPOQeccuil u Tpyaa pa3InyHOTO POJia, YBaXKEHUE K TPYIY
U pe3ynbTaTaM TPYAOBOU JAESITEIbHOCTH, B TOM YHCIIE HA OCHOBE IPUMEHEHMSI IPEAMETHBIX 3HAHUH 110
XMMUH, OCO3HAHHOTO BBIOOPA MHAMBUIYAJILHOW TPAaEKTOPUHU MPOJOIDKEHUS 00pa3oBaHUS C Y4ETOM
JMYHOCTHBIX WHTEPECOB M CIIOCOOHOCTH K XHMMH, OOLIECTBEHHBIX HHTEPECOB U TMOTPEOHOCTEH;
YCIIEMIHON TPO(EeCCHOHATBHON JEATENPHOCTH W PAa3BUTHSA HEOOXOIMMBIX YMEHHUH; TOTOBHOCTb
aJlanTHPOBaThCA B MPO(ECCHOHATBHOM cpere;

IKOJIOrH4eCKOr0 BOCIIUTAHUS

9) 3KOJIOrMYECKH L1EIeCO00pa3HOr0 OTHOMIECHHS K IPUPOE KaK HCTOYHHUKY JKU3HU Ha 3eMJie, OCHOBE
e¢ CyIIecTBOBaHMS, IOHUMAHUS LIEHHOCTH 3/J0POBOTO M 0e30MacHOro 00pasza *KH3HH, OTBETCTBEHHOTO
OTHOLIEHHUSI K COOCTBEHHOMY (DM3MYECKOMY M MCHUXHYECKOMY 3/I0pOBBIO, OCO3HAHHS IIEHHOCTH
coOII0IeHNs TpaBuJl 0€30MacHOTO TOBEACHUS MpU paboTe C BEIIECTBAMU, a TAKXKE B CUTYalUAX,
YTPOKAIOIIUX 310POBbIO U KU3HU JIIOJIEH;

10) crmocOGHOCTH NMPHUMEHATh 3HAHMS, MOJy4aeMble NMPU U3YYCHWU XHWMUH, JJIS PEIICHHUs 3ajad,
CBA3AHHBIX C OKPYKAIOIIEW INPUPOJHOM CpPENOW, IOBBIILICHHUS YPOBHS HJKOJOTMYECKOM KYJIBTYPBI,
OCO3HAHMS TIO0AIBHOTO XapaKTepa HKOJOTHYECKUX MpoOJIeM M MyTell X peleHHs MOCPEeICTBOM
METO/I0B XUMHUH;

11) 9SKOJOrM4ecKOro MBILUIEHUS, YMEHHS pYKOBOJCTBOBAaTbCS WM B II03HABATEIbHOM,

KOMMYHHUKATUBHOU U COLIUAJIbHON ITPAKTHKE.

METAINIPEIMETHBIE PE3YJIbTATBI

B cocraBe meTanpeMeTHBIX pe3yabTaToOB BBLACISAIOT 3HAYMMBbIE 17151 (POPMUPOBAHUS MUPOBO33PEHUS
oOI1eHay4YHbIe TOHATH (3aKOH, TEOPHsl, IPUHIIHIL, TUIIOTE3a, (PaKT, CUCTEMA, POLIECC, IKCIIEPUMEHT U
1p.), KOTOpbIE UCHOJB3YIOTCS B €CTECTBEHHO-HAYYHBIX y4EOHBIX MPEIMETaxX U MO3BOJSIOT HA OCHOBE

3HaHUH U3 3TUX NPEAMETOB (HOPMHUPOBATH MPEACTABICHUE O IEJIOCTHOM HAy4YHOW KapTWHE MHUpa, U



YHUBEpCaJbHbIC yueOHbIe NeicTBUs (ITO3HABATENbHbIC, KOMMYHUKATUBHBIC, PETYISTUBHBIE), KOTOPbIC
oOecrieunBaroT (HopMUPOBAHUE TOTOBHOCTU K CAMOCTOSITEIbHOMY TUIAHUPOBAHUIO M OCYILECTBIICHUIO
yueOHOH e TeNbHOCTH.

MeranpeqMeTHble pe3yabTaThl OCBOCHHUS 00pa30BaTEIbHOM MPOTpPaMMBI MO XUMHU OTPaXKAIOT
OBJIAJIEHUE YHUBEPCAIBbHBIMU [1I03HABATEIbHBIMU ACHCTBUSMHU, B TOM UHUCIIE:

ba30BBIMH JTOrHYeCKUMH AeiiCTBUAMH

1) ymeHueM Mcnosb30BaTh NMPUEMBI JIOTUYECKOTO MBILIUIEHHS NPU OCBOCHWH 3HAHMI: PACKpPHIBAaTh
CMBICI XMMHMYECKHUX NOHATHM (BBIAENATH UX XapaKTEpHbIE NPU3HAKH, YCTAHABIMBATH B3aHMOCBS3b
C IpYTUMHU TIOHSATHUSAMH), HCIIOJIb30BaTh MOHATHS Il OOBSCHEHHs OTACIBHBIX (PAaKTOB M SIBJICHUM;
BBIOMPATh OCHOBAHUS M KPUTEPHUU IS KIIACCH(PUKALIMN XUMHUYECKUX BEIIECTB M XUMUYECKUX PEAKIINN;
YCTaHABJIMBATh MPUYUHHO-CIICCTBEHHBIC CBSI3U MEXAY OOBEKTaMH W3YUEHHs; CTPOUTH JIOTMUECKHE
paccyxaeHus (MHAYKTUBHbIE, IEAYKTUBHBIE, 10 AHAJIOTUH); AEJaTh BBIBOJIbI U 3aKIIIOUCHMUS;

2) yMEHHEM IMpPUMEHATh B IPOLIECCE IO3HAHUS MOHATUS (IPEAMETHBIE U METAIIPEIMETHBIE),
CHUMBOJIMUECKHE (3HAKOBBIE) MOJICNH, MHCIIOJIB3yeMble B XHMHUH, IPEOOpPa3OBBIBATh LIMPOKO
IIPUMEHSEMbIE B XUMHUHU MOJIEIbHBIE NPEICTABICHUS — XUMHUYECKUMH 3HAaK (CUMBOJI AJIEMEHTA),
XUMU4eckas Gpopmyiia U ypaBHEHHE XUMHUECKOW peakIMi — MPU PEUICHUH y4eOHO-TT03HABATEIbHBIX
3a1a4; ¢ y4€TOM 3THUX MOJENIBbHBIX IPEACTABICHUI BBISBIATH U XapaKTEpU30BaTh CYLECTBEHHBIE
MPU3HAKH U3y4aeMbIX 00ObEKTOB — XUMHUYECKUX BEIIECTB M XUMUYECKUX PEAKLUi; BBISBIATH OOIIMe
3aKOHOMEPHOCTH, NPUYMHHO-CIICJCTBEHHBIE CBA3M M IMPOTHBOPEYMsS. B M3y4aeMbIX IpolLeccax H
ABJICHUAX; Mpe/ylaraTb KPUTEPUU JJs BBIABICHMS D3THUX 3aKOHOMEPHOCTEH U IPOTUBOPEUMIA;
CaMOCTOSITEJIbHO BBIOMpATh CIOCOO pelieHus yueOHOH 3amaun (CpaBHUBATh HECKOJBKO BApHUAHTOB
peleHusi, BbIOUpaTh HanboJee MoIXOAAIINI ¢ y4ETOM CaMOCTOSITEIbHO BBIJCICHHBIX KPUTEPHUEB);

ba3oBbeIMH HccIe10BATEIBCKUMH AeICTBUAMHU

3) yMEHHEM HCIIONIb30BaTh IIOCTABIEHHBIE BOIIPOCH] B KAUYECTBE MHCTPYMEHTA MTO3HAHUS, A TAKXKE B
KayecTBE OCHOBBI s (DOPMUPOBAHMS TUIOTE3bl MO TPOBEPKE MPABUIBHOCTH BBICKA3bIBAEMbIX
CY)KJICHUH;

4) mnpuoOpeTeHHE OIbITa [0 IUIAHUPOBAHUIO, OPraHM3allMM U MPOBEJCHUI0 YYEHUYECKUX
HKCTIIEPUMEHTOB: yMEHHE HaOII0JaTh 3a XOJOM TMpOIlecca, CaMOCTOSITENIbHO MPOTHO3UPOBATH €ro
pe3yibTar, (opMyauMpoBaTh OOOOIIEHUS W BBIBOABI IO pE3yJIbTaTaM IPOBEIEHHOTO OIbITA,
UCCIIETIOBAHUS, COCTABIISITh OTYET O MPOJIEIIaHHOM paboTe;

Pa6otoii ¢c unopmanmeit

5) ymMeHueM BbIOMpPATh, aHAIU3HPOBATH M MHTEPIPETUPOBATh WH(POPMAIMIO PA3IUYHBIX BUAOB U
¢dopM mpencTaBieHUS, IMOJy4aeMyI0 M3 Pa3HBIX HCTOYHHKOB (HAYyYHO-TIOMYJSpHAs JIUTEpaTypa
XHMUYECKOTO COJIEpXKaHUs, CHpPaBOYHBIE MOcoOus, pecypchl VHTepHETa); KPUTUYECKH OLCHUBATh

MPOTUBOPEUUBYIO H HEJIOCTOBEPHYIO HH(OPMAIIHIO;



6) yMeHHEeM NpPUMEHSTHh pa3IMYHble METOJBI M 3alpOChl MPH MOUCKE M 0TOOpe MH(MOPMAIUU U
COOTBETCTBYIOLIUX TAHHBIX, HEOOXOIUMBIX ISl BBITOJHEHHS y4eOHBIX U TTO3HABATENIBHBIX 331a4 OIpe-
NeNEHHOTO  TWUMA; TNpUHOOpeTeHHe OmbIiTa B  OONACTH  MCIHOJB30BaHUS  MH(POPMALMOHHO-
KOMMYHHMKATUBHBIX TEXHOJIOTHM, OBJIAJIEHUE KYyJIbTYpOHl aKTUBHOIO HCIIOJIb30BAHUS Pa3JIMYHbIX
MOMCKOBBIX CHCTEM; CAMOCTOSTEIBHO BEIOUPATH ONTUMANIbHYIO (hOpMY IpeACTaBICHUs HHPOPMALIUHT U
WUTIOCTPUPOBATh peEIllaeMble 3a/la4d HECIOKHBIMH CXEMaMH, AWarpaMMaMu, IpYruMu GopMamu
rpaduKu 1 UX KOMOMHAIMSIMH;

7) yMEHHEM HCIOJIb30BaTh M aHAJIM3UPOBAaTh B Ipoliecce Y4eOHOM W HCCIeN0BaTENbCKOM
JEATEIbHOCTH MH()OPMAIIUIO O BIUSHUU MPOMBIIIICHHOCTH, CEIbCKOTO XO3SMCTBAa U TPAHCHOPTA Ha
COCTOSIHME OKPYKAIOIIECH IPUPOJHON CpEebl;

YHuBepcajibHbIMH KOMMYHUKATHBHBIMH eI CTBUAMH

8) ymMeHueM 3a/aBaTh BOIPOCH! (B XOJ€ AMANOTa W/HWIN JTUCKYCCHH) IO CYIIECTBY OOCYXIaeMoi
TeMbl, POPMYIIMPOBATH CBOU MPEATIOKEHUS OTHOCUTEIBHO BBHITIOJIHEHUS MPEATIOKEHHOM 3a/1auu;

9) mpuoOpeTeHHEe OmbITAa NPE3CHTAIMU PE3yJAbTaTOB BBINOJIHEHUS XMUMHYECKOTO 3KCIIEPUMEHTa
(;mrabopaTopHOro OMbITa, 1a00PATOPHOI PabOTHI MO MCCIETOBAHUIO CBOMCTB BEUIECTB, y4eOHOTO Mpoe-
KTa);

10) 3auHTEpECOBaHHOCTh B COBMECTHOI CO CBEPCTHMKAMH IO3HABATEJIBHON M MCCIEN0BATEIbCKOM
JEATeNbHOCTH TPU PEUICHUM BO3HUKAIOIIMX MPOOJIeM Ha OCHOBE yuéTa OOIIMX MHTEPECOB U COTJIa-
COBaHUS MO3ULUH (00CyXIeHUs,, 0OMEH MHEHHSIMHU, «MO3TOBBIE IITYPMBI», KOOPAUHAIUS COBMECTHBIX
JeWCTBUH, ONpeie]IeHne KPUTEPUEB IO OIIEHKE KaueCTBa BBHIIOJHEHHOM paboThI U Ap.);

YHuBepcajibHBIMHU PeryIsTHBHBIMH A€l CTBUSIMHA

11) ymeHHeM caMOCTOATENBHO OMNPEAEIATh LEIU JEATENbHOCTH, IJIaHUPOBAaTh, OCYILECTBIATH,
KOHTPOJIUPOBATh M MPU HEOOXOAMMOCTH KOPPEKTUPOBATH CBOIO AEATENBHOCTb, BHIOMpATh Hanbosee
3 PeKTHBHBIE CIOCOOBI pelIeHus y4eOHBIX 1 TT03HABATENbHBIX 33/1a4, CAMOCTOATEIBHO COCTABIIATh WIN
KOPPEKTUPOBATh IIPEIJIOKEHHBIN aITOPUTM JAECUCTBUM IIPU BBIIIOJIHEHUH 3aJaHUHI C yUETOM IOJTYy4CHUS
HOBBIX 3HaHUH 00 HU3yyaeMbIX OOBEKTaX — BEIIECTBAX M PEAKIUAX; OLIEHWBATh COOTBETCTBUE
IIOJIyYEHHOTO PEe3yJIbTaTa 3asBJIECHHOM LIENH;

12) ymeHueM UCoab30BaTh U AHAJTU3UPOBATH KOHTEKCTHI, IPEIAraéMble B yCIOBUU 3aJaHUM.

INPEJIMETHBIE PE3YJIbTATbBI

B cocTaBe mpeaMeTHBIX pe3ylbTaToOB MO0 OCBOCHHUIO 00S3aTENBHOTO COJEPKAHHS, YCTAaHOBICHHOTO
TaHHOU MpuMepHOU paboueil mporpaMMoii, BBIIENAIOT: OCBOCHHBIE 00Yy4YaIOIUMUCS Hay4YHbIe 3HAHUS,
YMEHUST M CIOCOOBI JEHCTBHM, crneuupuuecKkue JUis NpeaMeTHON obnactu «XUMHs», BHIIBI
JEATeIbHOCTH TI0 MOJYYEHUIO0 HOBOTO 3HAHMSI, €M0 MHTEPIIPETAIMH, TPEOOPa30BAHUIO M IIPUMEHEHHUIO
B Pa3JINYHBIX YYEOHBIX U HOBBIX CUTYAIIUSX.

[IpenmeTHbIe pe3ybTaThl OTPAXKAIOT CPOPMUPOBAHHOCTH Y OOYYAIOIIMXCS CISAYIOINX YMEHU:



1) packpvieams cmblci OCHOBHBIX XUMHYECKUX MOHSATUNA: aTOM, MOJIEKYJa, XUMUYECKUN JIEMEHT,
MIPOCTOE BEIIECTBO, CJOKHOE BEIIECTBO, CMECh (OJHOPOJHAS M HEOAHOPOJHAs), BaJE€HTHOCTb, OT-
HOCUTEJIbHAs aTOMHAasi UM MOJIEKYJIsIpHash Macca, KOJIMYECTBO BEIECTBA, MOJIb, MOJISIpHAas Macca,
MaccoBasi 10JIsI XUMHYECKOTO JIEMEHTA B COSIMHEHUH, MOJISIPHBIN 00bEM, OKCH/I, KUCIIOTa, OCHOBAHUE,
COJIb, 3JICKTPOOTPUIIATEIILHOCTD, CTETICHh OKUCIICHHU S, XUMUYECKas peaKus, KIacCu(PUKAIUs peaKInii:
pEaKuu COCOMHCHHS, PEAKIMH pPAa3JI0KCHHs, pPEaKIUH 3aMEIICHUs, PEeakIuu OOMEHa, 3K30- U
SHIOTEPMHUUCCKUE DPEAKINH; TETUIOBON 3((deKT peakmuu; sapo aToMa, JIEKTPOHHBIM CIIOH aroma,
aTOMHas OpOUTaNIb, paJNyC aTOMa, XUMUYECKasl CBS3b, MOJSIPHAS U HEMOJISIPHAs KOBAJIICHTHAsS CBS3b,
WOHHAs CBsI3b, MOH, KATUOH, AHUOH, PACTBOP, MAacCOBast J10JI BelllecTBa (IIPOLIEHTHAs! KOHIIEHTpaIusl) B
pacTtBope;

2) unnrocmpuposams B3aUMOCBSI3b OCHOBHBIX XMMHYECKUX MOHATUNA (CM. M. 1) U IPUMEHSATh 3TH
MOHSATHUS MPU ONMCAHUU BEUIECTB U UX MPEBPALICHUN;

3) ucnonvb3o6amv XUMUYECKYIO CHMBOJHMKY Ul COCTaBJICHHS (GOPMYN BEIIECTB M YpaBHEHHM
XUMHUUYECKUX PEAKLIMIL;

4) onpeodensmsb BaNICHTHOCTh aTOMOB DJIEMEHTOB B OMHAPHBIX COCTUHEHHSIX; CTCTICHb OKHCIICHUS
JJIEMEHTOB B OWHApPHBIX COCAMHCHHSX; MPUHAICKHOCTh BEIIECTB K ONPEACTEHHOMY KIIACCy
coenmuHeHUN Mo (opmyrnaM; BUI XUMHUYECKOW CBs3M (KOBAJICHTHAs M WOHHAS) B HEOPTraHUYECKHX
COCIMHEHUSIX;

5) packpvieams cmoica llepuoauyeckoro 3akona Jl. . MenaeneeBa: 7eMOHCTpUPOBATH TOHUMAHUE
MEPUOIMYECKON 3aBUCHUMOCTH CBOMCTB XMMHUUYECKUX JIEMEHTOB OT MX MOJIOKEHU B llepuoanueckoi
CHUCTEME; 3aKOHOB COXpPaHEHHUsI MacChl BEILECTB, IMOCTOSIHCTBA COCTaBa, aTOMHO-MOJIEKYJISPHOTO
yUeHUs, 3aKOHa ABOTaJpoO; OMUCHIBATh W XapakTepus3oBaTh TabmuuHyio ¢opmy Illepuoanueckoit
CUCTEMbBI XUMUYECKHX JIEMEHTOB: PAa3JIN4aTh MOHATHUS «TJIABHAS TOATpyIa (A-TpyIima)» U «1o0odHas
noarpynna (b-rpynma)y», Manbie 1 60JbIINE TIEPUOJIBI; COOTHOCUTH 0003HAUYCHHSI, KOTOPBIE UMEIOTCS B
tabmune «llepuoanueckass cuctemMa XuMuU4yeckux diemeHToB [ V1. MenpaeneeBa» ¢ YHCIOBBIMHU
XapaKTePUCTUKAMHU CTPOCHHUS aTOMOB XMMHYECKHUX DJIEMEHTOB (COCTaB W 3apsl slpa, OOIIee YHUcio
AJIEKTPOHOB U PACIIPEACIICHUE UX M0 JIEKTPOHHBIM CJIOSIM);

6) kraccuguyuposams XUMUYECKUE IIIEMEHTHI, HEOPTaHMYECKHE BEIECTBA; XUMUUYECKUE PEaAKIINH
(TI0 9HCITy ¥ COCTaBY yJacTBYIOIIUX B PEAKIIUU BEUIECTB, IO TeIIOBOMY 3D ]exTy);

7) xapaxmepuzogams (onucvléams) OOIINE XUMUUYECKAE CBOWCTBA BEUIECTB PA3JIMYHBIX KJIACCOB,
MOATBEPK/Ias OIMUCAHHUE IMPUMEpPaAMU MOJICKYISPHBIX YpaBHEHUH COOTBETCTBYIOIIMX XHUMHUYECKHUX
peaKkLuii;

8) mpoecno3uposams CBOMCTBA BEILIECTB B 3aBUCUMOCTH OT UX KaY€CTBEHHOI'O COCTABa; BO3MOKHOCTHU

IIPOTEKAHUS XUMUYECKHUX IIPEBPALLICHUI B Pa3JIMYHbIX YCIOBUSX;



9) 6viyuciAMb OTHOCUTEIBHYIO MOJIEKYJSIPHYIO M MOJISIDHYIO MAacChl BEIIECTB; MAacCOBYIO JIOJIO
XMMHUYECKOTO 3JIEMEHTa MO (PopMysie COeAMHEHHS; MAaCCOBYIO JIOJIIO BEIIECTBA B PACTBOPE; MPOBOIUTH
pacy€Tsl 110 YPaBHEHHUIO XUMHYECKOM PEaKIUu;

10) npumensams OCHOBHBIE OTIEpPAIIUN MBICTUTEIBHOM AESTENHHOCTH — aHAJIM3 U CUHTE3, CPAaBHEHHUE,
0000111eHre, CHCTEMATH3AINIO, KJIIACCH(PUKALINIO, BBISIBICHHE IPUYUHHO-CIICICTBEHHBIX CBSA3EH — IS
M3yUYEHHs] CBOMCTB BEIIECTB M XMMHUYECKUX PEaKIUi; eCTeCTBEHHO-HAyYHbIE METO/bI MMO3HAHUSI —
HabJI0IeHNe, U3MEPEHNE, MOICTUPOBAHNE, SKCIIEPUMEHT (PeaIbHbBIN U MBICICHHBIN);

11) creoosams npaBmiIaM MOJIB30BaHUS XUMHUYECKON MOCYA0H 1 T1abOpaTOPHBIM 000pYAOBaHUEM, a
TaKKe MpaBWIaM OOpalleHHsl C BEIIECTBAMU B COOTBETCTBUM C WHCTPYKLUHUSMHU IO BBIOJHEHHIO
71a00paTOPHBIX XMMUYECKHUX OTBITOB TI0 MOJYYECHUIO U COOMPAHUIO Ta3000pa3HbBIX BEIIECTB (BOAOPOAA
U KHCJIOpOJa), IPUTOTOBJIEHHUIO PACTBOPOB C ONPEACIEHHOM MAaccoBOM M0yl pacTBOPEHHOTO
BEIIECTBA; IUIAHUPOBATh M MPOBOJUTH XUMHUYECKHE HKCIIEPHUMEHTHI 10 PaclO3HAaBAaHUIO PAaCTBOPOB

IIeJI0YEH U KUCIIOT € TIOMOIIBIO0 HHIUKATOPOB (JTakMYycC, peHodTanenH, METHIOPaHX U JIp.).

TemaTuueckoe CoAcpKaHue NMpPorpaMmbl Kypca XuMHuH 8 kiacca

Tema 1. HepBOHa‘la.HLHLIe XMUMHUYCCKHUE NTOHATHUHA

[Ipenmer xumun. XuMus Kak 4acTh €CTECTBO3HAaHM. BemiecTBa u ux cBoicTBa. YUCThIE BEIIECTBA
u cMecH. CrocoObl OYMCTKU BEIECTB: OTCTaUBaHUE, (GUILTPOBAHKE, BEITAPUBAHUE, KPUCTNALIUZAYUS,
oucmunnayus, xpomamoepagpus. DOuznveckue M XUMHUYECKUE SBJICHUSA. XHMHUYECKHE PEaKIIHH.
[Ipr3HaKy XMMHUYECKUX PEAKLIMI U YCIOBUS BOSHUKHOBEHUS U TCUEHUS] XUMUYECKUX PEAKIUM.

AToMBI 1 MOJIEKYJIbI. BelecTBa MONEKyIPHOTO U HEMOJIEKYJISIPHOTO CTpoeHus. KauecTBeHHbIN
1 KOJIMYECTBEHHBIN cocTaB BellecTBa. [IpocThie U ClIOKHBIE BEMIECTBA. XUMHUUECKUN JIEMEHT. S3bIK
XAMUU. 3HAKU XUMHUYECKUX DJIEMEHTOB, XUMHUECKHE (POpMYJIbl. 3aKOH IMOCTOSHCTBA COCTABA BEIIECTB.

AtoMHas enuHuiia Maccbl. OTHOCHUTENIbHAsE aTOMHas M MOJIEKyJsipHas Macchl. KonmnuecTBo
BEIIECTBA, MOJIb. MoJIsipHas macca.

BaneHTHOCTh XMMHUYECKHX 3MIeMeHTOB. OnpeziesieHne BaJICHTHOCTH JIEMEHTOB 10 (popMyiaM ux
coequHenuil. CocTaBieHHEe XUMUYECKUX (DOPMYJT TIO BaJICHTHOCTH.

ATOMHO-MOJIEKYJIIDHOE y4EHHE. 3aKOH COXPaHEHMsI MacChl BEIIECTB. XMMUYECKUE ypaBHEHUS.
Knaccudukarus XuMHYECKUX pPEeaKIUN MO YUCITY U COCTaBY MUCXOHBIX M MOTYYCHHBIX BEUIECTB.

JemoncTtpanuu. O3HaKOMIICHHE C 00pa3laMy MPOCTHIX U CIOKHBIX BemecTB. CrocoObl OUNCTKH
BEIECTB: KPUCTALTU3ALUSA, IJUCTHWIULIIHS, Xpomatorpadus. OTBITE, MOATBEPKAAONIINE 3aKOH
COXpaHEHUsI MACChI BELIECTB.

XUMUYECKHE COSMHEHUS KOJIMUECTBOM BelecTBa | Mosb. Moienb MOJIIPHOTO 00beMa ra3os.

JlaGopaTopHble onbIThI. PaccMOTpeHNe BEIIECTB € pa3iMyHBIMU (PU3UYECKMMH CBOHCTBAMHU.
Paznenenune cMecu ¢ momornbio Maraura. [lpumepsl GU3MYECKHX M XUMHUYECKUX sBICHUU. Peakium,
WUTIOCTPUPYIOIINE OCHOBHBIC MPU3HAKU XapaKTEPHBIX peakuuid. Pa3noxkeHne 0CHOBHOTO KapOoHara
Menu(Il). Peakius 3ameliennst MeIu Kene30M.

IIpakTnuyeckne padoTsl
[IpaBuna TeXHUKH OE30MACHOCTH MPU pabOTe B XUMHUECKOM KaOHHETE.

O3nakomIieHHE € J1aOOPaTOPHBIM 000PYIOBAaHUEM.
OuncTka 3arps3HEHHOI OBapEHHOMN COJIH.

PacuerHble 3a1aun. BerancieHne OTHOCUTENFHOM MOJIEKYIISIPHOM MacChl BEIIecTBa 1o (opmyrie.
Brprunciienue MaccoBol JOJIM 3JEMEHTAa B XMMHUYECKOM COEOUHEHHUH. YCTAaHOBIICHHE NPOCTEUIIEN
(dbopMyIbl BelIECTBA MO MACCOBBIM JIOJISIM DJIEMEHTOB. BBIUMCICHHUS TIO XUMHUYECKUM YpPaBHEHUSIM
MacChl WJIM KOJINYECTBA BEIIECTBA 10 U3BECTHOM Macce WIHM KOJIMYECTBY OJHOTO U3 BCTYMNAIOLIUX HUIIU
MIOJTYYarOIIUXCs B PEAKLUU BEILECTB.



Tema 2. Kucsaopon. I'openne

Kucnopon. Haxoxnenune B npupone. dusmueckue u xumumdeckue cpoictsa. Ilomyuenue,
npumeHenue. Kpyrosopot kucioposa B npupose. I'openne. Oxcnasl. Bo3ayx u ero cocras. MeieHHoe
okucneHue. TeroBoi 3pPeKT XUMUYECKUX peaKInii.

Tonnuso u cnocobwl e2o cocueanus. 3aluTa aTMOCHEPHOTo BO3yXa OT 3arpsa3HEHUH.

Jemonctpanuu. [lonydyenue u cobupanue KHCIOpOJa METOAOM BHITECHEHHS BO3/lyXa, METOJI0M
BBITeCHEHUS BOJbl. OmpezeneHue cocraBa Bo3ayxa. Koanekyuu Heghmu, kameHHO20 Y2 u npoOyKmos
ux nepepabomxu.

JlaGopaTopHble onbIThl. O3HaKOMIIEHHE ¢ 00pa3LiaMu OKCUIOB.

IIpakTnueckas padora. [losyueHue u cBolicTBa KUCIOPOA.

Pacyernble 3axa4u. PacueTsl 10 TEPMOXUMHUYECKUM YPABHEHUSM.

Tema 3. Bonopox
Bonopon. Haxoxnenue B mpupoze. Gusnyecknue U XuMU4eCKue cBorcTBa. Boropon —
BOCCTaHOBHUTENb. [losrydeHne, npuMeHeHue.

Jemoncrpanun. [lonyuenue Bomoposaa B ammapare Kunmna, mpoBepka BOJOpOJa HAa YHUCTOTY,
rOpeHre BOJ0poaa, COOMpaHue BOAOPOAa METOAOM BBITECHEHHUS BO3/1yXa U BOJBI.

JlabopaTopHble omnbIThl. [lomyyeHne Bojopona M HM3y4EHHE €ro CBOMCTB. B3aumoneiicTBue
BoJiopoja ¢ okcuaoM meau(1l).
Tema 4. Bona. PacTtBopsl

Bona — pactBopurens. PacTtBopuMocTh BemiectB B Bojae. OmnpeneneHue MacCcoBOM JOIH
pacTBopeHHOro Beuniectsa. Boma. Metonael omnpeneneHus cocraBa BOABI — aHAIM3 U CUHTE3.
du3nyecKue U XUMHUYECKHEe CBOKWCTBA BOJIbL. Boa B mpupo e u criocoObl ee 0unucTKi. KpyroBopoT BojIbI
B IIPUPOJE.

JemoncTpanun. AHanu3 Boabl. CHHTE3 BOJBI.

IIpakTnueckas padora. [IpuroToBiieHne pacTBOPOB COJIEH C ONPENEIIEHHON MaccOBOM HoJei
PacTBOPEHHOI'O BELIECTBA.

Pacuernble 3agaum. HaxoxaeHue maccoBOW [10JM PacTBOPEHHOIO BEIIECTBA B PaCTBOPE.
Beluncienue Maccel paCTBOPEHHOIO BELIECTBA U BOJBI U IIPUTOTOBIICHUS PacTBOpa ONpPEACICHHOU
KOHLIEHTPALIUH.

Tema 5. KosinuecTBeHHbIE OTHOIIIEHHS B XUMHH

3akoH ABoraapo. MosipHbiii 00beM ra3oB. OTHOCUTENbHAs IUIOTHOCTH Tra3oB. OObEeMHBIC
OTHOLIEHHUS ra30B NMPU XUMHUYECKUX PEAKIIMSIX.

PacuerHbie 3a1aun. OObeMHBIC OTHOIICHHUS T'a30B MPU XUMUYECKUX PEAKITUSX.

Berurcnenuss mo XMMUYECKUM YPaBHEHHSIM MacChl, 00beMa U KOJMYECTBA BEUIECTBA OJHOTO U3
MIPOIYKTOB PEAKIIMH 10 MacCe HCXOTHOTO BEIIECTBA, 00HEMY UM KOJIMYECTBY BEIIECTBA, COJACPKAIIETO
ONIPEAEIIEHHYIO JIOJIIO IIPUMECEH.

Tema 6. OCHOBHBIE KJIACCHI HCOPraHNn4cCKuXx COCI[I/IHCHI/Iﬁ

Oxcnabl. Knaccudukanusa. OcHOBHBIE W KHUCIOTHBIE OKcuabsl. Homenknarypa. dusnueckue u
xumudeckue cpoiicrsa. [lomyuenue. IIpumenenue.

OcnoBanns. Knaccuduxanus. Homenknarypa. @usndeckne 1 XUMUYECKUe CBOWCTBA. Peakmus
HenTpanusauuu. [lonydenue. IIpumenenue.

Kucaorsl. Knaccudukanus.  Homenknarypa. ®usndyeckue M = XUMHYECKHE  CBOMCTBA.
BeitecHurensubiii psa meraiios H. H. bexerosa. [Ipumenenue.

Coun. Knaccudukanus. Homenknarypa. ®dusnueckue M XuMHUecKue cBoiicTBa. CrocoOsl
IIOJIY4YEHUS COJICH.

I'eneTnyeckas CBSI3b MEK/y OCHOBHBIMHU KJIACCAMH HEOPTAHUYECKUX COCAUHEHUMN.

JlemoHcTpanuu. 3HAKOMCTBO € 00pa3llaMd  OKCHIOB, KHCIIOT, OCHOBaHMHA U  COJICH.
Helitpanuzanus menoun KUCIOTON B IPUCYTCTBUM UHAUKATOPA.

JlabopaTopHble onbIThI. OIBITH, TOATBEPXKAAIOLINE XUMUYECKHE CBONCTBA KUCIIOT, OCHOBAaHUH.

IIpakTnueckas padora. PelieHne 3KCEpUMEHTANBHBIX 3a1ad 1o TeMe «OCHOBHBIE KIIACCHI
HEOPraHUYECKUX COCAUHECHUN.

Tema 7. Ilepuoauveckuii 3aK0H U CTPOEHHE ATOMA



[lepBble TOMBITKH KJIACCU(PHUKAIMKA XUMHYECKUX 3JeMEeHTOB. IloHATHE O Tpymmax CXOIHBIX
anemeHToB. Ilepuonmueckuit 3akon /[I. M. MengeneeBa. Ilepuoguueckas Tabnuia XUMHYECKHX
aneMeHTOB. ['pynnbsl u nepuonsl. Kopomkuii u OIUHHBIL 6APUAHMBL NEPUOOUYECKOU MAOIUYbL.
3HaveHue nepuoaudeckoro 3akoHa. JKusnp u gestenbHocts J. Y. Menaeneena.

Crpoenne aroma. CoctaB aTOMHBIX saep. OneKTpoHbl. M3otomsl. CTpoeHue 3IE€KTPOHHBIX
000J104eK aTOMOB MepBbiX 20 311eMeHTOB nepuoaudeckoit cuctemsl Jl. M. Menneneesa.

JlabopaTopHble onbIThl. B3aumoielicTBUE T’MAPOKCH A LIMHKA C PACTBOPAMU KUCIIOT U ILIEJIOYE.
Tema 7. CTpoenne BemecTB. XUMHUYECKAs CBA3b

DNEKTPOOTPULIATENBHOCT XUMHUYECKUX 2IIEMEHTOB. OCHOBHBIE BUJbBl XUMUYECKOW CBS3HU:
KOBAJICHTHAsl HETOJISIpHAs, KOBAJECHTHAs IOJISIpHAs, MOHHAsA. BaJeHTHOCTh 3J€MEHTOB B CBETE
JIeKTpOHHOU Teopuu. CreneHb okuciaeHus. [IpaBuiia onpeneneHns CTENEHH OKHCIEHUS AJIEMEHTOB.
OKHCANTENBHO-BOCCTAHOBUTEIBHBIE PEAKIUH.

Kpucrannuueckue pereTku: HOHHas1, aTOMHas U MoJieKynsapHas. Kpuctaminyeckue u aMmopgHbIe
BEIIECTBA. 3aBUCUMOCTb CBOMCTB BEIIECTB OT TUIIOB KPUCTAJUINUECKUX PEILIETOK.

JemoncTpanun. O3HaKOMJIEHHE C MOJEISIMH KPHUCTAUIMYECKUX PEIHIETOK KOBAJIEHTHBIX U
MOHHBIX coequHeHui. ConocraBneHne (prU3NKO-XUMHUUECKUX CBOMCTB COEAMHEHHUH C KOBAJICHTHBIMU U
VMOHHBIMU CBS3SIMHU.

TeMaTHuyecKoe IJIAHUPOBAHHUE
No Kommnuect | Ilpaktnue | KontposbHble
I /;1 Tema BO CKHUe paboTHI
4acoB paboTHI
1 IlepBoHayanbHBIE XUMUYECKUE ITOHATHUS. 21 2 1
2 Kucnopoa. I'openue. 6 1
3 Bonopo. 4 1
4 Bopa. PactBopbl. 7 1 1
5 KosnuecTBeHHbIE OTHOIIEHUSI B XUMUU 5
6 OCHOBHBIE KJIaCChl HEOPraHUYECKUX COETMHEHUN 11 1 1
7 IlepnoardecKkuil 3aKOH U CTPOCHHUE aTOMA. 7
8 CtpoeHue BenecTB. XUMUYECKAs! CBS3b. 7 1
9 O060011eHre 1 TOBTOPEHHE 3HAHHUH 110 XUMHH 32 2
Kypc 8 kiacca.
Hroro 70 6 4
Hoypoqﬂoe INIAHUPOBAHUC
Ne/m Tema ypoka Koanuect Hara Hara
BO 4aCOB IJ1aH pakr
Tema 1. IleppoHayaIbHbIe XUMHYECKHE TOHSITHS
1 [IpaBuna T/b Ha ypokax xumuu. Beenenue: nmpeamer 1
xumuu. Belecrsa U UX CBOMCTBA.
2 Merobl mo3HaHus B Xumuu. [IpaBuna TeXHUKH 1
0€30MacHOCTH U padoTe B XUMHUECKOM KaOHHETE.
3 [Tpaktuyeckas padora Nel "IIpuemsl 6e30macHoi paboTHI C 1
o0OopynoBanueM 1 BerectBamu. CTpoeHue riaMeHu. "
YucTtele BelecTsa U CMECH. 1
5 [Tpaktuyeckas padora Ne2 "OuncTka 3arps3HEHHON 1
IIOBapeHHO conn".
6 @u3nuecKkue 1 XUMUYECKUE SIBIICHUS. 1
7 Atom. Monekyna. MoH. 1




8 BemecTBa MOJIEKYISPHOTO U HEMOJIEKYJISIPHOTO CTPOEHUS. 1
Kpucrannnueckue pemerk.

9 IIpocThie U c10XKHBIE BELIECTBA. 1

10 Ypok— npakTukyM 1o TeMe «CTpyKTypa BeLIecTBa» 1

11 XHUMHUUYECKUH JIEMEHT. 3HAaKU XUMHUECKHUX 3JIEMEHTOB. 1
OTtHocuTeNnbHAsE ATOMHAs Macca XMMUYECKHUX 3JIEMEHTOB.

12 3aKOH MOCTOSIHCTBA COCTAaBA BEILIECTB. 1

13 Xumuueckue ¢popmynbl. OTHOCUTEIBHAS MOJIEKYIIIpHAs 1
Macca.

14 MaccoBas 107151 XMMHUYECKOTO 3JIEMEHTA B COCAMHECHUH. 1

15 BriBo1 xumuueckoit popMysisl BeIiecTBa 1Mo U3BECTHOM 1
MaccOBOM JI0JI€ XUMUYECKOTO JIEMEHTA.

16 BaneHTHOCTD XMMUYECKUX 3JIeMEHTOB. OnpeeneHne 1
BaJICHTHOCTH 3JIEMEHTOB IO (popMysIaM UX COeTUHEHUH.

17 CocraBneHne XUMUYECKUX (POPMYIT IO BaIEHTHOCTH. 1

18 ATOMHO-MOJIEKYJIIPHOE YUYEHHUE. 1

19 3aKOH COXpaHEHMs MacChl BEIIECTB. XUMUYECKHE 1
YPaBHEHUS.

20 THUIBI XUMHYECKUX PEAKLIUM. 1

21 Konmponvnas paooma Nel o teme «llepBoHavyanbHble 1
XUMHYECKUE TOHATHS

22 Amnanu3 KoHTpoJIbHOU paboTsl. Kucnopon. Haxoxnenue B 1
npupoje. Iloyuenue kucnopona.

23 CaolicTBa KHCIOPOA. 1

24 [Ipumenenune kuciaopoaa. Kpyrosopot kucinopona B 1
IIPUPOJIE.

25 O30H. AJIOTpOIHS KUCIOPOAA. 1

26 Bosayx u ero cocras. 1

27 [TpakTuaeckas pabota Ne3 «[lomyueHue u cBoiicTBa 1
KHCIIOPOJa».

28 Bonopon. Haxoxnenue B npupoge. [lomyuenue. 1

29 Du3NYECKUE U XMMUYECKUE CBOMCTBA BOJOPOA. 1
IIpumeHeHue.

30 [TpakTuaeckas padborta Ned4 «[lonydenue Bojopona u 1
HCCIIEJOBAHUE €TO CBOMCTBY.

31 O606menue 3Hanuii o Temam «Kucmopoa» u «Bomgopoa». 1

32 Bopa. CBoiicTBa BOJbl, IPUMEHEHHUE. 1

33 Bona — pactBopurens. PacTBopsl. 1

34 MaccoBas 107151 paCTBOPEHHOTO BELIECTBA. 1

35 Pewrenue 3a1a4 Ha BBIYMCIICHHE MACCOBOM JIOJIA U MACCHI 1
PacTBOPEHHOTIO BELIECTBA.

36 O06o00uIeHne 3HAHUH. 1

37 [Tpaktuyeckas padora Ne5S. «[IpurotoBieHue pactsopa ¢ 1
OIIPEIENEHHON MaCCOBOM J10JIEW paCTBOPEHHOIO BEILIECTBAY.

38 Koumponvnan paboma Ne2 o remam «Kucnopo. 1

Bonopoxn. Boga. PactBopsi».




39 AHanmm3 KOHTpoJIbHOU paboTel. KomnuecTBo BemecTna. 1
Moumnspnas macca.

40 Beruncrienus 1o ypaBHEHUAM XUMUYECKUX PEAKLIUN. 1

41 3akoH ABorazipo. MoJisipHbIil 00BEM ra3oB. 1

42 OTtHOCuUTENbHAs IOTHOCTH T'a30B. 1

43 OOBbEMHBIE OTHOIICHHUS Ta30B MPU XUMHUECKUX PEAKLIUSAX. 1

44 Oxkcuppl. 1

45 OcHoBaHus. 1

46 XUMHUYECKHE CBOMCTBA OCHOBaHUM. [IpumeHeHue. 1

47 AmpoTepHbIE OKCUIBI U THIPOKCUIBI. 1

48 Kucnorsr. 1

49 XUMHUYECKUE CBOMCTBA KUCIIOT. 1

50 Conu. 1

51 CaoiicTBa coneil. 1

52 I'eneTnyeckas CBSI3b MEKy OCHOBHBIMHU KJIACCAMHU 1
HEOPraHUYECKUX COCAMHEHUH.

53 [TpakTudeckas padota Ne6 «PemieHue 3KCiepuMeHTAIbHBIX 1
3a7a4 1o teme «BaxkHeulme KI1acChl HEOPraHUYECKUX
COCTMHEHUI»Y.

54 Koumponvnasa pabomaiNe3 no teme «OCHOBHBIE KJIACCHI 1
HEOPraHMYECKHUX BEILIECTBY

55 AHanu3 KOHTPOJIBHOH paboThl. Kitaccupukanus 1
XUMUYECKUX IJIEMEHTOB.

56 [Tepuonnueckuii 3akon J[.M1.Menneneesa. 1

57 [lepuoanyeckas TabauIIa XUMUYECKUX SIIEMEHTOB. 1
3HavYeHHE EPUOUYECKOTO 3aKOHa.

58 Crpoenue atoma.30T0onbl. XUMUYECKUN IJIEMEHT. 1

59 Pacnipenenenue 31€KTpOHOB 110 SHEPIETUYECKUM YPOBHSM. 1

60 3Hauenue nepuoauveckoro 3akona J[.M.Menneneena. 1

61 [ToBTOpenue u o6o0mmenue no reme «llepuonnyeckuii 3aKoH
U CTPOCHHE aTOMay

62 DNEeKTPOOTPULIATENLHOCTh XUMUYECKUX 3JIEMEHTOB. 1

63 KoBanentHas cBs3b. 1

64 HNonHas u Metaiuinyeckas CBs3b. 1

65 BaneHTHOCTD U CTENEHb OKUCIIEHUS JIEMEHTOB. 1

66 OKHCIUTENbHO-BOCCTAHOBUTENIbHBIEC PEAKILIUH. 1

67 O06001IeHre U CUCTeMaTHU3alHs 3HAHHH 110 TeMaM 1
«IIeprnoanyeckuii 3aKOH U MEPUOJUYECKAS] CUCTEMA
xumuyeckux 3eMenToB J.M.MenneneeBa. Ctpoenue
atoma. CTpoeHue BeecTBa. XUMUYECKasi CBSI3bY.

68 Koumponvnan paboma Ne4 no remam «llepuoanueckuii 1
3aKOH M MEePUOJUYECKasi CUCTEMa XUMUYECKUX DJIEMEHTOB
J.1.MengeneeBa. Ctpoenue aroma. CTpoeHHE BEIIECTBA.
XUMHUECKas CBS3bY.

69 O0600611eHe U TOBTOPEHKE 3HAHMI 32 KypC XMMHH 8§ KJlacca. 1

70 | Pesepe 1
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